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4) CUTTING METHOD FOR CERAMIC HONEYCOMB MOLDED BODY 

7)Abstract: 

ROBLEM TO BE SOLVED: To provide a method for cutting a ceramic 
neycomb molded body, in which strain is not caused in the ceramic 
neycomb molded body and also cutting efficiency is enhanced than 
retofore. 

DLUTION: In the method for cutting the ceramic honeycomb molded 
<dy, the ceramic honeycomb molded body 5 is cut at nearly right angle for 
e direction of a through-hole 9 by a fine line 2 stretched by appropriate 
nsion. A cutting guide groove 10 penetrating the outer periphery of the 
ramie honeycomb molded body 5 is provided on the outer periphery of 
e same 5 at nearly right angle for the direction of the through-hole 9. 
le fine line 2 is applied to the cutting guide groove 10 and the ceramic 
•neycomb molded body 5 is cut only by pressing the fine line 2 on the 
ramie honeycomb molded body 5. 
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AIMS 



aim(s)] 

aim 1] It is the cutting process of the ceramic honeycomb Plastic solid from which a ceramic honeycomb Plastic 
id is mostly cut at a right angle to the sense of the through tube with the thin line stretched by proper tension. The 
iphery of a ceramic honeycomb Plastic solid is received at the sense of a through tube. Mostly at a right angle 
tting process of the ceramic honeycomb Plastic solid characterized by cutting a ceramic honeycomb Plastic solid only 
preparing the cutting induction slot which penetrates this periphery, applying a thin line to this cutting induction slot, 
1 pushing this thin line against a ceramic honeycomb Plastic solid. 

[aim 2] Cutting process of the ceramic honeycomb Plastic solid according to claim 1 into which the part of the thin 
e used for cutting is changed whenever it stretches this thin line between bobbins and cuts a proper count, 
[aim 3] Cutting process of the ceramic honeycomb Plastic solid according to claim 1 or 2 with which this cutting 
luction slot penetrates only this periphery. 

[aim 4] Cutting process of the ceramic honeycomb Plastic solid according to claim 1 , 2, or 3 which prepares this 
ting induction slot with a knife. 

[aim 5] Cutting process of the ceramic honeycomb Plastic solid according to claim 1, 2, 3, or 4 from which this 
amic honeycomb Plastic solid is cut with the thin line which established this cutting induction slot in the ceramic 
aeycomb Plastic solid taken out through a conveyance way from the making machine at fixed spacing with the knife 
tailed in this conveyance way, and was installed in it on this conveyance way at the downstream of this knife, 
laim 6] Cutting process of a ceramic honeycomb Plastic solid given in any 1 term of claims 1-5 which prepare at least 
: cutting section of a ceramic honeycomb Plastic solid in this conveyance way at at least two places, and cut a ceramic 
neycomb Plastic solid in two or more places with this thin line. 
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iTAILED DESCRIPTION 



stailed Description of the Invention] 
>01] 

eld of the Invention] This invention relates to the cutting process of the ceramic honeycomb Plastic solid from which 

eramic honeycomb Plastic solid is mostly cut at a right angle to the sense of a through tube. 

>02] 

ascription of the Prior Art] The ceramic honeycomb structure object used as a dust collection filter, support for 
ission-gas-purification catalysts, etc. is manufactured by drying and calcinating, after fabricating the plastic matter 
itaining ceramic powder in a honeycomb configuration and cutting this Plastic solid to proper die length. Therefore, 
a means to cut the ceramic honeycomb Plastic solid which is easy to deform by elasticity, without affecting a 
ifiguration is required and it is shown in drawing 5 as such [ conventionally ] a means As tension is given to the thin 
e 2 stretched between two blocks 1 with a spring 3 and it is shown in the approach and drawing 6 which are cut by 
Icing this thin line 2 reciprocate in that die-length direction Giving proper tension to the thin line 2 stretched between 
: bobbins 8 prepared in two sets of servo motors 7 by adjusting the torque of a servo motor 7, it was made to run a 
a line 2 in the process which rolls round a thin line 2 in one bobbin 8 by rotation of a servo motor 7, and the approach 
cutting etc. has been performed. 
)03] 

'oblem(s) to be Solved by the Invention] However, by the above-mentioned approach, in order to cut making a thin 
e 2 exercise in the die-length direction, there was a problem that the load of the movement direction of a thin line 2 
s applied to a cut object, and distortion arose in ceramic honeycomb Plastic solid 5 by resistance at the time of cutting 
: thick periphery of ceramic honeycomb Plastic solid 5. Since it tends to carry out the thinning especially of the 
)tum of a honeycomb structure object from conventional 150-micrometer order more to less than [ 50-125 
crometers or it ] in recent years, and the numerical aperture of a honeycomb structure object cross section rises and 
; reinforcement of a honeycomb Plastic solid becomes small, the problem of distortion resulting from cutting is more 
ious. 

)04] Moreover, not only the distortion of the whole honeycomb Plastic solid but the septum of a honeycomb structure 
ject deforming according to the down load in the case of cutting, and being crushed is aggravating more. Although 
tat is necessary is just to cut more nearly gently in order to avoid this phenomenon, cutting efficiency will fall. 
)05] Moreover, although the life of a thin line was short and had to exchange thin lines frequently in order to cut 
iking a thin line exercise in the die-length direction, tension needed to be adjusted at every exchange of a thin line, 
i the cutting efficiency of a ceramic honeycomb Plastic solid was spoiled remarkably. 

)06] This invention is made in view of this situation, and the place made into the purpose is to offer the cutting 
>cess of a ceramic honeycomb Plastic solid with more sufficient cutting efficiency than before, without making a 
amic honeycomb Plastic solid produce distortion. 
)07] 

:eans for Solving the Problem] According to this invention, with the thin line stretched by proper tension namely, a 
amic honeycomb Plastic solid It is the cutting process of the ceramic honeycomb Plastic solid mostly cut at a right 
gle to the sense of the through tube. The periphery of a ceramic honeycomb Plastic solid is received at the sense of a 
ough tube. Mostly at a right angle The cutting induction slot which penetrates the above-mentioned periphery is 
spared, a thin line is applied to the above-mentioned cutting induction slot, and the cutting process of the ceramic 
neycomb Plastic solid from which a ceramic honeycomb Plastic solid is cut is offered only by pushing the above- 
jntioned thin line against a ceramic honeycomb Plastic solid. 

)08] In the above-mentioned cutting process, whenever it stretches the above-mentioned thin line between bobbins 
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i cuts a proper count, the part of th<^^ line used for cutting may be changed. I^^over, as for a cutting induction 
t, in the above-mentioned cutting pr^^ss, it is desirable to penetrate only a periphery. Moreover, a cutting induction 
t may be prepared with a knife. 

)09] Furthermore, in the above-mentioned cutting process, a cutting induction slot may be established in the ceramic 
neycomb Plastic solid taken out through a conveyance way from the making machine at fixed spacing with the knife 
tailed in the above-mentioned conveyance way, and the thin line installed on the conveyance way at the downstream 
the above-mentioned knife may cut a ceramic honeycomb Plastic solid. 

)10] Furthermore, in the above-mentioned cutting process, at least the cutting section of a ceramic honeycomb Plastic 
id may be prepared in a conveyance way at at least two places, and a thin line may cut a ceramic honeycomb Plastic 
id in two or more places. 

nbodiment of the Invention] [ when it is the thin line stretched by proper tension in this invention and cuts a ceramic 
neycomb Plastic solid at a right angle mostly to the sense of the through tube ] First, as are shown in drawing 1 (a), 
i the cutting induction slot 1 0 which penetrates the above-mentioned periphery at a right angle mostly is established 
the periphery of ceramic honeycomb Plastic solid 5 to the sense of a through tube 9 and it is shown in drawing 1 (b) 
low A thin line 2 is applied to the cutting induction slotlO, and it cuts only by pushing the above-mentioned thin line 
.gainst ceramic honeycomb Plastic solid 5. 

)12] That is, since it cuts without making a thin line 2 exercise in the die-length direction, the load of the movement 
ection of a thin line 2 is not applied to ceramic honeycomb Plastic solid 5, and generating of distortion can be 
evented when the septum of the honeycomb object 5 is thin. Moreover, since a thin line 2 is not made to exercise in 
! die-length direction and other means cut the large periphery part of cutting resistance, it is long, and since the 
quency of thin line exchange is low, the life of a thin line 2 does not spoil cutting efficiency by accommodation of 
quent tension. 

)13] In addition, the cutting induction slot 10 is formed by cutting the largest periphery of cutting resistance 
forehand for making cutting possible only by pushing a thin line against a ceramic honeycomb Plastic solid, without 
iking a thin line 2 exercise in the die-length direction. Moreover, in case a thin line is made to invade into aplastic 
id, a possibility of crushing a eel also disappears. 

)14] Although there is especially no limit in the approach of preparing a cutting induction slot and means, such as a 
ary knife, laser, and a water jet, can be used, preparing with a knife is also possible. In this case, as for the width of 
>th of a knife, it is desirable that it is 0.5-2. 0mm. When it becomes difficult to guide a thin line to a cutting induction 
t exactly and it exceeds 2.0mm in less than 0.5mm, it is because the appearance of a honeycomb structure object is 
ected. Moreover, be [ what is necessary / just although there is especially no limit in the quality of the material of a 
ife and it has a bigger degree of hardness than a honeycomb Plastic solid ], iron, steel, super-steel, etc. are used 
tably. 

)15] In the cutting process of this invention, as shown in drawing 2 , as for the cutting induction slot 10, preparing so 
tt only a periphery 1 1 may be penetrated is desirable. Although the cutting edge of a knife will be relatively moved on 
; periphery of a honeycomb Plastic solid and it will cut when forming the cutting induction slot 10 with a knife etc., it 
because there is a possibility that a septum may be damaged, in the case of cutting when the thickness of a septum is 
ry thin when a septum is also cut to coincidence by such approach. 

)16] Moreover, when preparing a cutting induction slot with a knife etc., as for cutting speed, it is desirable that it is 
-150mm/second. When cutting efficiency is spoiled in a second in less than 20mm /and it exceeds a second in 
Omm /, it is relation with the thickness of a septum and is because a ceramic honeycomb Plastic solid may be made to 
>duce distortion. 

)17] In the cutting process of this invention, be [ what is necessary / just although there is especially no limit in the 
ality of the material of a thin line and a ceramic honeycomb Plastic solid can be cut suitably ], fiber lines, such as 
ino wire, steel wire, plastic fiber, and a carbon fiber, or a diamond coat, and a small particle can be broken up, and a 
**** thin line etc. can be used suitably. Moreover, as for the diameter of a thin line, it is desirable that it is 20-100 
crometers. 

)1 8] In the cutting process of this invention, a thin line 2 may be stretched and passed between two bobbins 8, as 
)wn in drawing 1 (b). In this case, one set each of a motor 7 is prepared in each bobbin 8, the tension of a thin line 2 is 
)duced by giving the turning effort of an opposite direction to two sets of motors, and that strength is adjusted in the 
ength of turning effort. Moreover, whenever it cuts a count more proper than the viewpoint which prevents cutting by 
Derannuation of a thin line 2, and prevents decline in the cutting efficiency by restretching a thin line 2 and frequency 
;rease of adjustment of tension, a motor may be rotated, and the part of the thin line 2 used for cutting may be 
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inged. In addition, although there i^^ecially no limit in the class of motor as ^Bas it can use it for the above- 
ntioned purpose, a servo motor, a t^^e motor, etc. are used suitably. 

)19] In this case, in order to cut honeycomb Plastic solid 5 using a thin line 2, it is desirable to move a thin line 2 
idad by 250mm/second or less in rate. When exceeding a second in 250mm /, it is relation with the thickness of a 
>tum and is because the cellular structure deforms and crushing may be produced. 

)20] Moreover, there is especially no limit in the configuration of the end face of the honeycomb Plastic solid cut with 
■ cutting process of this invention, and the honeycomb Plastic solid which has the end face of various configurations, 
:h as circular, an ellipse form, a square, a triangle, a pentagon, and a hexagon, can be cut suitably. 
)21] Moreover, in this invention, as shown in drawing 4 , it is desirable to prepare at least the cutting section of 
amic honeycomb Plastic solid 5 in a conveyance way at at least two places, and to cut ceramic honeycomb Plastic 
id 5 in two or more places with a thin line 2. 

)22] Although it tends to carry out thinning more, in order to cut without making the thin septum transform, as for the 
)tum of a honeycomb structure object, it turns out using the thinner thin line that it is good to cut by weaker tension, 
mentioned above. However, if it cuts by weaker tension using a thinner thin line, the reinforcement of a thin line 
;omes weak, it will be necessary to cut at a loose rate, and productive efficiency will fall. 

)23] Then, according to this invention, at least the cutting section is prepared in at least two places, and loose cutting 
ittained without reducing productive efficiency by cutting in coincidence term and gathering cutting efficiency, 
ichronizing two or more thin lines 2 with the conveyance base 6. If this invention is used, it can respond also to the 
nning of a future honeycomb structure object easily. 
)24] 

sample] Hereafter, although this invention is explained in more detail using the example of illustration, this invention 
lot restricted to these examples. 

)25] (Example 1) After establishing a cutting induction slot in the periphery of a ceramic honeycomb Plastic solid, the 
n line was applied to the cutting induction slot, only by pushing a thin line against a ceramic honeycomb Plastic solid, 
:ut and distortion of the cut honeycomb Plastic solid was measured. 120 micrometers and a eel pitch performed 
ling to the ceramic honeycomb Plastic solid before baking whose configuration of an end face is the diameter of 
1 .0mm and whose thickness of 1 .40mm and a periphery it is circular and the thickness of a septum is 0.50mm. As 
)wn in drawing J3 , it passed along the conveyance way from the making machine (not shown), the cutting induction 
t 10 was first formed at intervals of 220mm with the knife 12 installed in a conveyance way to ceramic honeycomb 
istic solid 5 taken out by 50mm/second in rate, and then the thin line 2 installed in 220mm downstream of a knife 12 
the conveyance way cut ceramic honeycomb Plastic solid 5. 

)26] The knife 12 used the thing with a width of tooth of 1 .0mm by super-steel. The cutting induction slot 10 was 
med by making the periphery of ceramic honeycomb Plastic solid 5 move this knife 12 to a right angle by 
mm/second in rate mostly with the through tube 9 of the honeycomb object 5. The depth of the cutting induction slot 
presupposed that it is the same as the thickness of 1mm, i.e., a periphery, and width of face of the cutting induction 
•t 10 was set to 1mm. Moreover, as shown in drawing 2 , the cutting induction slot 10 was formed so that the include 
gle which two straight lines which connect the both ends of the cutting induction slot 10 and the central point 13 of 
; circular cross section of honeycomb Plastic solid 5 cross might become 80 degrees. 

)27] The thin line 2 used the thing with a diameter of 0.070mm by steel. The thin line 2 was stretched, passed and 
^d for two sets (not shown) of servo motors between the bobbins 8 prepared at intervals of 620mm, as shown in 
iwing.l (b). The thin line 2 was made to produce the tension of 750gf(s) by giving the turning effort of an opposite 
ection to two sets of servo motors. Cutting moved the thin line 2 caudad by 200mm/second in rate, and was 
rformed by pushing against the honeycomb object 5. 

)28] Distortion of the cut Plastic solid was investigated by measuring roundness. Automatic meter reading performed 
jasurement of roundness using digital slide calipers etc. A result is shown for a measurement part in drawin g 7 (b) at 
iwing 7 (a). 

)29] (Example 2) Cutting passes along a conveyance way from a making machine (not shown), as shown in drawing 
As opposed to ceramic honeycomb Plastic solid 5 taken out by 50mm/second in rate First, the cutting induction slot 
was formed at intervals of 220mm with the knife 12 installed in a conveyance way, and then the thin line 2 installed 
650mm downstream of a knife 12 on the conveyance way and the thin line 2 installed in 190 moremm downstream 
t ceramic honeycomb Plastic solid 5. 

)30] The thin line 2 used the thing with a diameter of 0.055mm by steel. The thin line 2 was made to produce the 
ision of 500gf(s) by giving the turning effort of an opposite direction to two sets of servo motors. Cutting moved the 
n line 2 caudad by 50mm/second in rate, and was performed by pushing against the honeycomb object 5. Other 
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iditions presupposed that it is the s^fcas that of an example 1 . Distortion of tt^^ Plastic solid was investigated by 
asuring roundness like an example^W. result is shown in drawing 7 (a). 

01] (Example 1 of a comparison) As shown in drawing 5 , tension was given to the thin line 2 stretched between two 
cks 1 with the spring 3, by making this thin line 2 reciprocate in that die-length direction, ceramic honeycomb Plastic 
id 5 was cut and distortion of the cut honeycomb Plastic solid was measured. 

02] Cutting was performed by moving caudad the thin line 2 which reciprocates by 200mm/second in rate by 
3mm/second in rate to ceramic honeycomb Plastic solid 5 taken out through a conveyance way from the making 
chine. Other conditions presupposed that it is the same as that of an example 1 . Distortion of the cut Plastic solid was 
estigated by measuring roundness like an example 1 . A result is shown in draw ing 7 (a). 

03] (Example 2 of a comparison) Ceramic honeycomb Plastic solid 5 was cut in the process which rolls round a thin 
e 2 in one bobbin 8 by rotation of a servo motor 7, giving proper tension to the thin line 2 stretched between the 
Dbins 8 prepared in two sets of servo motors 7 by adjusting the torque of a servo motor 7, as shown in drawing 6 . 
04] Cutting was performed by moving caudad the thin line 2 of the process rolled round by 250mm/second in rate by 
3mm/second in rate to ceramic honeycomb Plastic solid 5 taken out through a conveyance way from the making 
chine. Other conditions presupposed that it is the same as that of an example 1 . Distortion of the cut Plastic solid was 
estigated by measuring roundness like an example 1. A result is shown in drawing 7 (a). 

05] When it cuts from drawing 7 (a) by the approach of the example 1 of a comparison to a thing with the roundness 
a cutting object small when it cuts by the approach of examples 1 and 2, it turns out that the roundness of a cutting 
ject is large. 
)36] 

ffect of the Invention] Since the ceramic honeycomb Plastic solid which has a thin septum of 125 micrometers or less 
using the cutting process of this invention can be cut, without producing distortion and the cutting frequency of a thin 
e can be made small, cutting efficiency can be raised. Moreover, since changing the part of the thin line used for 
ling, then the cutting frequency of a thin line can be made still smaller whenever it stretches a thin line between 
bbins and cuts a proper count, cutting efficiency can be raised more. Furthermore, at least the cutting section is 
spared in at least two places, and since loose cutting is attained without dropping cutting a ceramic honeycomb Plastic 
id in two or more places, then productive efficiency, it can cut, without transforming and crushing the septum of a 
n honeycomb structure object with the high numerical aperture of 125 micrometers or less. Moreover, in this case, 
sn if the count of cutting per [ which can be set at least in each cutting section ] unit time amount uses the thin line of 
; same die length, compared with the case where at least the number of the cutting sections is one, the mass 
)duction of twice as many time amount as this of it is attained from becoming half. 
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(54) CUTTING METHOD FOR CERAMIC HONEYCOMB MOLDED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
cutting a ceramic honeycomb molded body, in which 
strain is not caused in the ceramic honeycomb molded 
body and also cutting efficiency is enhanced than 
heretofore. 

SOLUTION: In the method for cutting the ceramic 
honeycomb molded body, the ceramic honeycomb 
molded body 5 is cut at nearly right angle for the 
direction of a through-hole 9 by a fine line 2 stretched 
by appropriate tension. A cutting guide groove 10 
penetrating the outer periphery of the ceramic 
honeycomb molded body 5 is provided on the outer 
periphery of the same 5 at nearly right angle for the 
direction of the through-hole 9. The fine line 2 is applied 
to the cutting guide groove 10 and the ceramic 
honeycomb molded body 5 is cut only by pressing the 
fine line 2 on the ceramic honeycomb molded body 5. 
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TZt7Z9?^~jj^i&B&<Dwmfr<i.-cg>^-z:, -fe 

i'>'^^*ARSJf^^*^c^f b-5wsc<t©^(c«tf9-b75 * 

[0 00 8] ±ia©WBr^fficc*jc»r» > ±ia,m^* 

ffiffll--5ffl.^©SP(4 ; &^xr*>j;t^ x. ±te©W»T^r 
■ffitcfci^r. ww^2i?t«?l-jsi©^^*ji-r-5.c 

[0009] 3 6«c, ±g2©^^«:*ji,>r«, ^ 
m-cwmmmmzmi . mmma>s^x±§s.i- a ^©t 
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[0010] <*6{C. iieo^Kr^ffitCfc^-Ctt, M 
[0011] 

i§zw<Dmm<DBm] ^micn^xit. assess*) 

ICX&itcfflUX'. -fe^ 5 4^-#AE)yf5f*£. -&© 

Sil?l©ft £ o r t,mm.ft «: Wtft-r £ tel. > 

T. ST. El (a) KTjrTJcMC, -fe^ 5 * 10 

(C. ±!B^jg?:Kji-rSW»T^«l o*g:c-t. 

K, 01 (b) icfnT <fc-5«:, -e©<?J»r§§agilt 1 0fc« 

|g2£*-c*>a\ iieifflSE^-fe^s 

&5 £©<&«: J: K) 

[0012] BP%. iffl,«2*^©S?^(cS»$-a: 

ifj|2cDSl!j^©^fSA5^^c <h*^j:< , y^#A<* 
c£#rS£. X. ffl*82£-e©g;*#r6]k:jli&;*ti-£ 20 

c£#ft<. x. ®ffimK<r>*i*^Pt-mm*m<om9t. 

JS&-5C£#ftt>. 

[0013] ft. wwimmm 1 o zm-t&mx, mm 

t&tn<D&t>*% ^KffiZ^ibWm LX*s< C tic J; <0 , 
*i^2^g$^[6]4CilS6S-t±-r«:. 

1rZ>tcib'C&Z>. X. ^<*^m^£«A3l*&l^c^ 
**?ST:te^ft6&< 30 

[0014] mmmmm zm-f tt&icmicmmtu 

ffll,^Ci*i-CS5Ai. :^7&CTl£WSC£&pJffrc 
£©*§£. ^^©TJitlteO. 5~2. OmmT 
*>SC£tW£IA>,, 0. 5mm*i«-Cti. «££9J»r 
^ig$iCftSitel^T3C£;WBtt£&9. 2. 0mm 
£iS*SiS£W:, ^#Atg£&©*f^Cl?S£-^;iS 

t/Am^J:*) 4>**&ifa£WT£*>©-e*n«J:t,> 

m. §b. mmmmicm^hinz,. 40 

[0015] *&W<DWWVo&lCte^tte. m 2 tc^ 
•Ti:-5«c. ^W^?«10(*^l 1 tDfrZMffi-fZJ: 
^glHCiWHU'. ^KSI^l O^r^-f^^ 

j)ztmmc®m$*tx:®m? set icts zv. c©<t 
[0016] x. wmmmmzi-jvm-ewLiiztaG 

CCtt. $WiIR«20~l 5 0mm/#TtSC4*itf 50 
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2 0mm/»itB, W»'14bti, 
15 0mra/#?:lx.^Ctt, £©IHf& 
X\ v?"~t>AI$,Bfolcm?f££.C2-&Z>m-g; 

[0017] *»w©WWr*tt«ciBC»r. *ffl^oMM 
cc^f(c*iJ|!B«)Q: < . t7S^ AfiMfoZOMic 
«Kt»4t.orftha:j:i>*. tr^K. mm. 

ffll,»*Ci*«r*4. X. *ffliia©«&tt2 0~1 00 u 

[0018] &mn<DW®ttmars\,>x . «W2». 

01 (b) (c^-rje^tc, 2ffl©sKtf>8IHK:5g<3jgL 
rfeJ:c>. c©tg^. &#re>8fc:£HS©*-*-7 
*KW. ♦ffl«2<OSB**2«©*-*-KS«*lfiI©lHl 

iyj^^scicciD^os-tt. -^©^stiiHiiyj© 

8tSKTH»-*-S. X. *M»2©^{fctCj:attlK*|» 

fr9»«:*-*-*gHE3-s. ®micmiTZMm2<D 

«Mi*a*.T*>J:<,>. ft. JJB©BWKttfliJ&J*ttB:c* 
*R«J. *-*-©ffi»Cc1${cS|Hj|gtt&l>#s. if-** 

[00 19] £©*§£«:. ^x*A«fl:5l:W2 
*fflO»T§]»f-ra«:«. »S2^2 5 0mm/f>t(TO 
*arT#tc»flStf4C£*4W*tA». 2 5 0mm/ 

[0020] X. #IW©tt»r#ttK:J:9«J»r-r4<" 

Rjfj. h^jk. iE^. xmmm*(DBVi<D 

«8®%W-rs^-*Afi£)fJft4^aa«:^j»r-r Set Jilt? 
[0021] *^{c*$c^r«. 04cc^-r«fc 

*Basg«c-fe^5 » *^~#Aj&^#5©tfJ!SrgMi 
[0 02 2] _ta$l/fcii«3. ^-*A«lilf*©|lilt« 

«fco«wb-r-5*[6]cc*>^,^. -e©»ciPSii*^03i± 
tnm©«iSags<tto. a-^^ttisit-cejK-rsc 

[0 02 3 ] -ec-C. *^HJCCj;n«. ^]Kg|5(4^ii> 
«c < £ «> 2 HSffKRW . «©!*©.« 2 6 £ 151 
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[0024] 

[$ffcM] «T. #l^*l8in©3SteW*ffl(,»-C3 6 
fcWKRMTi*. ^W*Cft&©SE*WcH6ft 

&&©?(*&(.». 

[002 5] (Hifi^l) te5Z'j2/\-l3Al8Mfo 

S**«BtUfc. »ffi©J£R#a& 1 11.0 

mm©Plfr*"3. Pgl£©Jf £#1 2 0 urn. •te;Utf» 
4 0mm. $fJS©JI;?#0 . 5 0mm7^i 
l£gir©-fe5 5 v {"^-UJxffl&fcK.ttLXft^fc. 03 

5 0mm/#©iSft-Ct8ffl$n-C#fc-fe7 5 

1 2 Kt 2 2 0 mmMM-CtiWrMft 1 0 

CC. JBJHSS«:*Jl,»r^-f 7 1 2 ©2 2 OmmT«S 

[0 02 6] ^7 1 2itmm$tVJ}mi . Omm© 
t>©*fflt»fc. C<Di--{y 1 2£-fe5 5 v i>^—*>M8L 
&t*5<DftMtC> ^-#Aft5©;gjI?L9 t««aft{C 
7 5 mm/^OJWtWH S*4 C £K± 0 . &MfflB* 
fill OSRWfc. WW^#$1 0©aiS«lmm, BP^ 
^©JlSilUDiU #J»f8fJ*i*l 0©gttlmmi 
t/fc. X. ttWrflNKJI 1 0 tt. S2(C^T=fc5(c. WBr 
MKK1 0©W^<L^~#Aja^f*5©RJ&Wrffi©<tM> 
*l 3 <b=&^22(s:©ie»©S£*>SftS^8 0° (cftS 
<fc9(cttttfc. 

[0027] «£2ttfIi?-CiSt£0. 0 7 0mm©4> 
©%fflt»/c. *ffl«2». 01(b) tc^r«fc^fC. 2S 
©•?-«}?*-*- (07fH±-T. ) CC 6 2 0m m©RS!Rl)*C 
KW ft sK f > 8 |R|(C 58 0 « 0 T ffiffl L fc. tBW 2 Kli, 

2 S©1f - - * - {CS*f (JmWl^Z-hZ. t 
K.£*)7 5 0 g f<Dmt)*£.t3&tc. »£2 
£2 0 0mm/#©«KTT:£tC#!b;*-t*\ ^*7A» 
5 C £ J: 0 if -? fc. 

[002 8] WW U3tfiR»ft(02*«rXRflt*»Jje-r 
S c <k «: «fc «j iS^fc. HRjg©$'j;£«: fy $ ;u y « 
*fflc»rattH-iMK:J:»)tfofc. «'JS£g[5fi£07 (b) 
(c. itSm*S7 (a) (CTn-f. 

[0 02 9] (HJSF92) WWftt. 04tC^«fc5 
K. j&gtt (Hot*-**. ) *»6tftjaSg*iIoT. 5 0m 
m/#©iI«-C!BHJ JhtS/ct7 5^A-* 
t*5(C#U SET. »iiBS«:RHl,fc:*--f 7 1 2CCT2 
2 0mmmm?1?JK9t«iftl 0*HW. #*{C. MMM 
1 2©6 5 OmmT&i.lMUL&W.l'tcmB 
Wic 1 9 0 mmTiifelWicSS 0/c«§52 CCT-fe 

[0030] mm2immv@.mo. 0 55mm©t 
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©ftHK»fc. «S2(CB. 2 *-(cjK*f 
#fa©0i|E#£#x£c£{Cj:9 5 0 0 g f ©§g;>j££ 
ftj*r». *ffl*2*5 0mm/#©affl"CT2f 
(C^SfrStt. ^#Aft5«tfflbO«-SC<!;tc<fc<3?T -? 
fc 0 «©*fr«3aJsfWliiai*iOfc. 
©M<&£. Xfttffll iH«(C3tna*a!l3e-S-4ci(Cj: 

•jw^fc. mmzmi (a) tcin-r. 

[0 03 1] <tt«Wl) i5KStJ:^c, 2o© 
1 ©IBK9lofcffl«2 3 (CTSg^^-^x. C 

10 ©ffl»2**©fis#i«i«:aaa«is-ttici«:«fe»)-fe 

[0 03 2] Wfflr«. 0&^*6tt&B&jl->-C!fttti 
34vC#fc-fe5 5 ? 7^-#A)j5tff5f*5Ct>PtU 20 0 
mm/#©ag-CffiaiH64-r SMS 2 £ 2 0 0 mm/ 
IW>afl:t?T55rK:#tt3i**ci«:j:»)ffote. ffe©^ 
•frM*»W 1 bfc. ttJKt/fcS»Bfl:©2**:. 

*S**H7 (a) (C^-T. 
20 [0 03 3] <th««2) EI6K:*TJ:9K:, 2g© 
•y--^*- ^- 7 (Cg9:Wfc^br> 8 ffltcSB-? fc*ffllSl2 
(C ■9--sK*-*-7©hJUi'*was-i-SCitt:j:*)a 
I^I^I?:4xoo, •^-*'- : &-^-7©|pIlK(Cj;0iMB 
,^2*-#©^t*>8K;#f?lX^3lli-C. -b55 

[0034] wBrtt. ^^*^asi*s8^jio-cffim 

$n-C#fc-fe5 5 v Z^-ZAf&B&SI'CttL. 25 0 
mm/#OMttt K-5jafI©,m« 2 £ 1 0 0 mm/ 
»©auerT*tc«Hfr S tt ^ C £ tc J: 0 tf o fc. fft©^ 

30 . mmmm i tmmt vtc. wKLfcfiS*f*©2**. 

WSMl AISIttKJtnflti&jKg-rSCiKiDB^A:. 
IS**H7 (a) (CtkT. 

[003 5] H7 (a) «t»). HiSCT 1 Rf>'2 ©*ffi 
tk««l©^rj*t?«»r6fc»^K:B. W»f«!l©*R 
[003 6] 

[»W©«S*] *36W©«»r*ffi*ffll>4CiK«t 
9. 1 2 5 MmJyT£U-5f3l>|saM£W-r5-fe5$ » * 
40 l^fDS«Ci«:<W5 
C£*it?t, X, H«©W»r«tt*/h3<-r4Ci36i-C 

«*jKt>IH«cSfi»). *Sttli»©«j»f*?f5S«:. w 
HWcflgffl-rS«iW©Wtt*aitSC 4 i-f ft&i. iffl,^© 

iJ>&<<bt2Bfi»f«:S:W. -fe55 y ^^-^ARSJfJft^r 

50 T<tt^g3P*©m». f5tv%^.*Atgjg($©|^Si?r^ 



(5) 
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fc. commit, *ttKWt4«cfeW4#fii«IHiafc*) 
ffl L r 4> . ttWrtt&tf 1 fHJM>ii#K:Jt'< 2 ffi©B$ffl© 

[si] ( a ) ru ( b ) *&tf}<D®mijm<o-mz 

JBW©HH*^-r*SCHr**. 10 
[0 3 ] *«W©flJW#^te©0l|£^*S6£l8-e* 

[04] *»W©ttK#ffi© 3 6K(fi©««ST«a 



[05] 
[06] 
4. 

[07] ( a ) *»WRCffi£*©«JK^rffi«: <t 0 ^ W 

if (b) *FiacDa'i^«:*JW47 ; -if©aii^gp(4^-r 

S^0-C*4„ 

1 2-*B8. 3-'<*. 4-S"J>#\ 5—fe 

5?jfAi*Aia»#. 6-«aMr. 7 

8-;Ktr>. 9-»iI?L 1 0 -^J»fSI««. 1 

i -^jn, i2-t-f7, 1 3 • ^-u&m&fcovm 




[02] 




[05] 



... ilft^C 
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[06] 
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